Introduction: The aim of this study is to verify if the pectin can prevent precipitation
INTRODUCTION
The incidence of cancer of the lips and oral cavity in the world has very different values depending on the different geographical areas. For countries like India, Sri Lanka, Bangladesh, Pakistan and New Guinea, indexes ASR (Age Standardization Rate) are much higher than, for example, two other Asian nations such as China and Japan In the first countries is extremely important then the number of cases that affects the population below the age of 45, a number which among other things increases every year. The overall data are published by the IARC and reported in "Globocan 2012" (1) . Because of the high incidence of the disease and the increasing number of new cases in the youngest age group of the population, Health Institutions, in many countries, have launched the alarm on the consumption of the seeds of areca catechu (betel), which seems to be, according to many researchers, the main cause of this phenomenon. In New Guinea was even passed a law that prohibits the consumption (1), but with little success among the population. In this country it is estimated that each year 25,000 people die from oral cancer and 10,000 new cases are expected. A Taiwan also carcinoma of the oral cavity is the leading cause of death among young males aged between 25 and 44 years (2) . Not speaks of 'lifestyle habit as a real ritual which has its roots in more than two thousand years ago. It is estimated that in these areas are roughly between 200 and 300 million regular consumers who chew betel nut (3) and over a billion worldwide. The betel is a mixture of products, essentially formed by a leaf of the plant of pepper (betel), from which, improperly, the name of the food bolus that covers the main component, or the seed of a palm called Areca catechu. This seed is cut into slivers and put inside the leaf with the addition or absence of other plant and/or minerals but have , between the components of which are outstandingly high concentration tannins, (20-35%) (4).
These chemical compounds have a structure of the type polyphenolic, whose reactivity, against salivary proteins, can be expressed, sometimes, with their precipitation, and with the feeling of well-known "astringency" -One speaks of astringency when, the cavity is exposed to oral astringent molecules (5, 6) . The importance of saliva as a lubricant oral is well demonstrated by the people who suffer from xerostomia with marked reduction in salivary flow below the value of 0,1 mL/min (7). The xerostomia or even just the feeling of dry mouth can result from alterations in the physicochemical properties of saliva. Although saliva is constituted for 99% of water, are the salivary proteins and ions which confer such properties. Among all the salivary proteins, MUC5B and MUC7, produced by sublingual and submandibular glands, and that represent about 20-30% on the total are essential to the lubricating properties, depending on their structure (8) (9) (10) , which derive from their glycosylation.
It is believed that these mucins are adsorbed in a protein layer at the interface liquid of the saliva-cell, to form the so-called salivary pellicle, which layer has an average thickness of 70-100 microns (11) such as to guarantee in all the oral cavity and larynx lubrication and protection. This function can only be guaranteed under certain conditions of rheology that prevents the film salivary mucin, in the process of sliding and renewal, the phenomena of abrasion and laceration (12) . Also note that if the saliva increases very its viscosity (9) inhibits its same lubricating ability, preparing also in this case the oral cavity to various diseases. Ultimately mucins are essential in maintaining the lubricity, adhering strongly to the surface in layers, formed with the repulsive areas, by a the steric-electrostatic bounds (13) . The concept of astringency, therefore indicating a phenomenon which results in the precipitation of all salivary protein with also mucins, and is induced primarily by polyphenolic compounds, according to the proposed scheme (14) . In practice, the seizure of the proteins by the tannins is because the presence of aminoacid groups and this involves the formation of an aggregate very stable and insoluble in water due to the formation of bonds between the OH groups present in tannins with oxygen ketoimidic bond (-CO-NH-) peptide of aminoacids.
It' s clear that, the concentration of polyphenols contained in most of some foods, tea, apples, etc., can cause the entire precipitation of salivary mucins. This occurs, however, as has been demonstrated (14) , during the chewing of betel. In this case it has, for the entire period of mastication, the total deprivation of the oral mucosa of the protective film, and it is in contact with products carcinogens. In nature, the main food of vegetable origin that is high in tannins, such as apples and persimmons, the sensation of astringency is changed during the process of fruit ripening. At the end of this step significantly increases the concentration of pectin, which by binding to the tannin, it inhibits its efficacy, neutralizing it. Recent work (15, 16) , aimed at changing the structure of certain foods and their attractiveness, have studied, in fact, the interaction of some carbohydrates used in the food industry in the process of precipitation of salivary proteins to work of tannins; between the various compounds employed as arabic gum, pectin and polygalacturonic acid, the latter proved to be the 
MATERIALS AND METHODS
Four volunteers, two male and two female all not smokers, were asked to provide a saliva sample, obtained from the collection of the same, at various times of the day.
The volunteers were chosen from all non-smoking and previous anamnesis, showed no diseases that could affect the value of salivary proteins concentration, such as for Sjogreen syndrome, nor that presented examination target oral disease such as gingivitis. The sampling was performed within two hours in the morning and also in the afternoon, without stimulators processes, taking care to provide saliva about an hour away from meals. The volunteers gave each a sample of whole saliva of approximately 50 cc ,and for every test are employed 5 ml; of these samples was carried out biochemical analysis for total protein concentration (mg/dl), and after for pH value. The concentration of total proteins was performed by photometric Biureto test while the pH was determinate by the use of sticks for urinalysis, type Uriscan Roche, reading the values with automatic analyzer URIYSIS 2400 ROCHE. The pectin is made by BIOLINE: AGLU PET: LA-S20. The tannin is of the type used in moderate reactivity UVO TAN BO; MILANO DAL CIN. The measure of concentrations of pectins in salivary medium was determinate by the use of a refractometer DR 10, with double scale Brix (Maselli Misure co). The experimental approach of this work, namely the determination of the amount and concentration of tannin and pectin to be added to whole human saliva samples were identified based on the results obtained in vitro in a previous work (14) , which simulates, in vitro, the protein-tannin interaction during chewing of betel. In this work, the total precipitation of the proteins was insured for a minimum concentration of tannin in the volume of saliva employees equal to 0.4 g/l.
The ratio p/p, tannin/salivary proteins, was defined in the range from 1: 4 to 1: 1 with a maximum quantity of tannin of 1 g/l, a concentration approximately 8 -15 times lower than that which is liberated during the chewing of betel. The relationships tannin/pectin employed in these experiments have been identified, in line entirely theoretical, based on the interactions made possible and probable by the molecular structures of the polyphenols with compounds of the class of polysaccharides, in a range of experimentation in (w/w), tannin/pectin, which varies from 2:1 to 1:2. The amount of pectin in the first time employed, and the pectin-tannin mixtures (in equal part), after, to be added to the saliva samples as powders under agitation.
Spearman's rho correlation coefficient was used to asses correlation between pH and Protein % absorption. P-values less than 0.05 were considered significant and due to the small sample size, p-values between 0.05 and 0.1, were discussed as trend.
RESULTS
The main parameters considered for testing interaction saliva or saliva more pectin and pectin and tannin, are total salivary proteins and pH salivary medium: the results for the interaction, protein-pectin are showed in For the samples in question have been added to the preparation of pectin at different concentrations; results are shown in Table 2 . In table 5 we can see how with a concentration of tannin of 6 g/l, twice the pectin, the predominance of phenolic groups, totally inhibit the adsorbing power of the pectin to the proteins, precipitating the same and the polysaccharide (see figure 3 ). should ensure the defense of the oral mucosa. Certainly, these data need to not only further evidence, with others, and different physical and chemical characteristics for biological samples of human whole saliva, but also and above all, an audit in vivo.
